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FIG. 1 2 is a sectional view, taken substantially 
on Line 12-12 of PIG; 8. 

FIG. 1 3 is a sectional view, taken substantially 
on Line 13-13 of -FIG. 12. 
5 FIG. 1 4 is a perspective view, illustrating a 

portion of the apparatus shown in FIGS.- 12 and 13. 

FIG. 15 is an enlarged sectional view f taken 
substantially on line 15*15 of FIG. 14. 

10 Detailed Description, of the Preferred Embodiment 

FIG. 1 shows diagrammatically the apparatus of 
this invention for producing frozen confection foods. 
A container 30 contains a quantity of flowable food 
material . A conduit 32 connects the container 30 to 

15 a two-way vaLve 34. A conduit 36 joins the valve 34 
to a pump 38, which is driven by a motor 39, through 
a shaft 40. A container 41 contains a cLeaning solution 
and is joined to the two-way valve 34 by means of a 
conduit 42. A by-pass conduit 44 joins the two-way 

20 valve 34 to the conduit 36. A conduit 46 joins the 
pump 3 8 to an injector block 48 of a freeze unit 50. 

A container 52 contains an edible whipping gas, 
such as f for example, a mixture of nitrous oxide and 
edible Freon. A conduit 54 joins the container 52 

25 to a pressure regulator valve 56. A conduit 58 connects 
the pressure regulator . valve "3o to an electrically 
operable control valve 60. The control valve 60 is 
connected to a conduit 62, which .is connected to the 
injector block 48 through a check valve 64. 

30 As best shown in FIGS. 2 and 4, the freeze unit 

50 is shown supported by base structure 66. 

The freeze unit 50 comprises an inner cylinder 
7 0 and an outer cylinder 72. The cylinders 70 and 
7 2 are coaxial and are shown as having the same length. 

35 A spacer ring 7 4 at each end cf the cylinders 70 and 
72 maintains the spacing therebetween. Between the 




cylinders 70 and 72 and expending therealong is a Tubular 
'ceil 76, having spacea-apart convolutions. The coil 
76 is shewn as being sealed at each end thereof and 
has a gas therein, preferably air, 
5 Attached to the outer cylinder 7 2 and in commun- 

ication with the space between the cylinders 70 and 
72 is an inlet conduit 80. The inlet conduit BO leads 
to a space between adjacent convolutions of the coil 
76. Also/ attached to the outer cylinder 72 and in 
10 communication wi-h the space between the cylinders 

70 and 72 is an outlet conduit 62. The outlet conduit 
82 leads to a space between adjacent convolutions of 
the coil 76. The inner cylinder 70 forms an elongate 
chamber 90. 

15 The injector block 48 is attached to the cylin- 

ders 70 and 72 at one end thereof. Extending into 
the chamber 90 through the injector block 48 is a drive 
shaft 92. The drive shaft 92 is shown as being provided 
.-with a hexagonal end portion -92h. A splash plate 9 4 

20 is attached to the end portion 9 2h of the drive shaft 
92. As best shown in FIG, 11, the splash plate 94 
is provided with a plurality of spaced-apart peripherical 
notches or openings 94n. The splash plate 94 is coaxial 
with the shaft 92 and has a diameter which is slightly 

25 less than the diameter of the chamber 90, so that the 
splash plate 94 closely fits within the chamber 90 
and is rotatable within the chamber 90 with rotation 
of the drive shaft 92. 

Encompassing the hexagonal portion 92h of the 

30 shaft 92 is a rigid collar 96, which is secured to 

the shaft 92 and to the portion 92h. Also, encompassing 
the shaft 92 is a sealing member 98, which is shown 
in perspective in FIG. 9, and which is shown in section 
in FIG. 8. The seal member 98 has a rigid anti-friction 

35 portion 9ca and an elastomer ic portion 58e. The rigid 

portion 98a and the elastomeric portion 98e are relative- 
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ly axiaily movable. A spring member, not showr:, withir. 
the sealing member 98 and between the rigid portion 
9 8a and the elastomeric portion 9 8e urges the rigid 
portion SBa from the elastomeric portion 98e. The 
5 rigid collar 96 engages the anti-f ricticn portion 98a, 
which is exterior of the injector block 48. The elasto- 
' meric portion 98e of the sealing member 98 is embedded 
within the injector block 48. Also encompassing the 
shaft 92 and embedded* within the injector block 48 

10 is a bearing member 100. The shaft 92 has a peripheral 
groove 102 within which a snap ring 104 is positioned 
and which retains the axial position of the shaft 92 * 
with respect to the injector block 48, and- the snap 
ring 104 maintains the collar 95 in firm engagement 

15 with the rigid portion 98a of -the sealing -member 98. 

Thus, the shaft 92 is excellently sealed against leakage 
from the chamber 90. 

An elastomeric sealing ring 106, embedded within 
the in jeczor 'block 48 engages the spacer ring 74, as 

2D shown in FIG. 8. 

Attached to the splash plate 9 4 and extending .* 
therefrom is a rod type auger 110. The auger 110 has 
a part 110a which extends angularly from the splash 
plate 94. The auger* 110 has a substantially straight 

25 portion 110b which extends from the part 110a thereof, 
adjacent the inner wall of the cylinder 70, to an 
impeller 116, which is at the end of the cylinder 70,. 
opposite the shaft 92. The impeller 116 has a plurality 
of angular curved blades. The impeller 116 is rotatably 

30 mounted upon a fixed shaft 120, which is mounted in 
an end wall 126. 

Secured to the fixed shaft 120 and .extending into 
the chamber 90 is a rigid stem 130, which, as best 
shown in FIG. 4, has a part which is angular to the 

3 5 central axis of the cylinder 70, and a part which is 
substantially straight and spaced from the cenrral 
axis of the cylinder 70 and parallel thereto. 
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A-tached to zhe splash plate S4 and to zhe impeller 
. 116 is a helical auger 140, which encompasses the central 
axis of the cylinder 70 and has portions adjacent the 
inner surface of the cylinder 70. 
5 As shown in FIGS . 2, 4, 5, and 7, the end wall 

126 has a substantially horizontal passage 150 therein. 
The passage 150 leads from the chamber 90 to a substan- 
tially vertical passage 156. Axially movable within 
-he passage 156 is a valve member 160, which is operable 

10 by means of a pivotal ha.ndle 166. 

As stared above, the conduit 4 6 joins the pump 
38 to the injector block 48. FIG. 12 shows in detail 
the connection of the conduit 46 to the injector block 
48. . The conduit 46 is in communication with a passage 

15 180 within the injector block 48. The passage 180 
joins a passage 186, which is in communication with 
zhe conduit 62. The passage 186 is shown as being 
substantially normal to the passage 180. However, 
this angular relationship is not required. 

20 " Within the passage 186 and connected to the conduit 
62 is an elongate nozzle element 190, which is closed 
at the end thereof and which has a plurality of orifices 
194 therein, as bes*t shown in FIGS. 12, 14, and 15. 
The passage 186 joins a passage 196 which is in commu- 

25 nication with the chamber 90 within the cylinder 70. 

Attached to the drive shaft 92 exterior of the 
freeze unit 50 is a sprocket wheel 200 which is encom- 
passed *by a chain 208. The chain 208 also encompasses 
a sprocket wheel 212, which is attached to a shaft 
30 220 of an elecrric motor 230. The motor 230 is shown 
supported by the base structure 66 adjacent the freeze 
unit 50. 
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shown in FIG. t, electric conductors 240 and 
242 are connected to the motor 230 for energization 
thereof. Connected to the 'electric conductor 240 is 
a current sensing 'switch 250. 
5 Electric- conductors 260 and 252 are connected 

to the motor 39 for energization thereof. Connected 
to the conductor 260 is a pressure operable switch 
270. The pressure operable switch 270 is in communication 
with the interior of the pump 3 8 and senses the pressure 
10 within the pump 38. 

Connected to the electrical conductors 260 and 
262 , adjacent the motor 39 , are electrical conductors 
280 and 282 , which are connected to the electrically 
operated valve 60. 

15 Operation 

Food material is pumped by the pump 34 and flows 
through the conduit 46 and into the injector block 
48 of the freeze unit 50; As 'stated and shown, the 
electric conductors 280 and 282,. which are connected 

20 to the electrically operated Valve 60, are also -connected 
to the 'electric conductors 260 and 262 adjacent the 
motor 39. _ Therefore, when the motor 3 9 is energized/ 
for operating the pump 38, the electrically operated 
valve 60 is also energized. Therefore, when the pump 

25 38 operates and food material moves -to the injector 
block 48 through the conduit 46 , the valve 60 is open 
and whipping gas also flows to the injector block 48 - 
through the conduit 62. The whipping gas flows into 
the injector block 48 and into the nozzle 190. . The 

30 gas flows outwardly from the nozzle 190 through the 

orifices 194. While this -flow of gas. occurs from the . 
nozzle 190, food material flows over the nozzle 190, 
as the food material enters the. injector block 48 through 
the conduit 46 and the passage 180. Thus, as this 

35 occurs, streams of whipping gas move into the food 
material and the food material and the whipping gas 
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are mixed. 

The mixture cf food ma-arial ar.d whipping gas 
enters the chamber 90 through the passage 195. The 
mix-ure strikes the splash plate 94 and is reflected 
5 momentarily therefrom. This reflection causes additional 
mixing of the mixture. The mixture then travels through 
the notches 94n in the splash plate 94 and into the 
portion of the chamber 90 within which the augers 110 
and 140 and the stem 130 are. located. The mixture 

10 of the food material and the whipping gas moves in 

a direction away from the splash plate 94. The rotating 
augers 110 and 140 cause additional mixing of the mixture 
as the mixture is moved with respect to the stationary 
stem 130 and engages the stationary stem 130. .As the 

15 mixture engages the impeller 116, at least portions 
of the mixture are forced back toward the splash plate 
94. Such action causes additional mixing and inflation 
and volumetric expansion of the mixture, as illustrated 
in FIG. 4. 

20 The pressure of the mixture within the chamber 

90 increases as the food material and the whipping 
gas enters the chamber 90 and as mixing action continues. 
As the pressure witfhin the chamber 90. increases, the 
work load upon the motor 230 increases, as the motor 

25 230 rotates the augers 110 and 140, through the drive 
shaft 92. Thus, the electric current flow to the motor 
230 through the conductors 240 and 242 increases. 
The electric current flow through the conductors 240 
and 242 is sensed by the current sensing switch 250. 

30 When the electric current in zhe conductors 240 and 
242 reaches a maximum predetermined value , the current 
sensing switch 250 opens and electric current flow 
to the motor 230 ceases, and the motor 230 stops and 
the drive shaft 92 ceases tc rotate. * Thus, the augers 

35 110 and 140 cease to rotate, and mixing action within 
the chamber 90 ceases. 
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Also, the pressure within the -chamber 90 is sensed 
by the pump 28 and the pressure operable switch 270/ 
as the pressure operable switch 270 senses the pressure 
within the pump 38. When a predetermined maxiiaux 
5 pressure is sensed by the. pressure operable switch 
270, the switch 270 opens and electric current flew 
to the motor 39 ceases. Thus, operation of the pump 
38 ceases , and there is no additional flow of the food 
material into the injector block 48. 

10 As stated and as shown, the electrical conductors 

280 and 282 are connected to the conductors 260 and 
2S2 adjacent the motor 39. Thus, when the conductors 
260 and 262 are deenergized, stopping the motor 39 r 
the conductors 280 and 28-2 are also deenergized, and 

15 the electrically operated valve 60 is* deenergized, 
and the valve 60 closes. Thus, flow of whipping gas 
to .the injector block 48 ceases. 

When the valve 160 closes the passage 156 as shown 
in FIGS . T and 2, the mixture cannot flow from the 

20 freeze unit 50. However, when the handle 166 is raised, 
as illustrated in FIG. 4 r the valve 160 is raised and 
opens the passage 156, and quantities - of the mixture 
flow from the chamber 90 through the passage 150 and 
throug-h the passage 156. 

25 When quantities of the mixture begin to flow from 

the chamber 90 through the passages 150 and 156, the 
pressure of the mixture within the chamber 90 decreases. 

The decrease in pressure is sensed by the pressure 
sensing switch 270, and the switch 270 closes. Therefore, 

30 the motor 3 9 is again energized and the valve 60 is 
again energized. Thus, the pump 38. again operates, 
and food material flews into the injector block 48 
and gas flow through the valve 60 and to the injection 
block 4 8 again occurs. Thus, food material and gas 

35 again flow into the injector block 48 and into the 
freeze chamber 90. 
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Also , when the pressure w ithi n the chamber decreases 
to a predetermined value, the force of the motor 230, 
rending to rotate the drive shaft 92 decreases. Thus, 
the current necessary to operate the motor 230 decreases, 
5 and -he current sensing switch 250 again closes and 
sufficient current is provided to the motor 230 for 
opration thereof. Thus, the augers 110 and 14C are 
again rotated to cause mixing action within the chamber 
90. 

10 The impeller 116 is rotated as the augers 110 

and 140 rotate. As the mixture flows from the chamber 
90 through the passage 150 the mixture flows past the 
impeller 116. As the impeller 116 rotates, the blades 
thereof sever the moving stream mixture. Thus, with 

15 each rotation of the impeller 116, a predetermined 

guantity of the product mixture flows. into the passage 
150, as a blade of the impeller 116 severs the stream 
of the mixture into predetermined quantities. Thus, 
a predetermined quantity of the product mixture is 

20 determined with each revolution of the impeller 116. 
This operation is particularly important when the 
apparatus of this invention is coin operated and is 
also useful when the apparatus is operator operated. 

As illustrated in FIGS. 1, 2, 4, 7, and 8 fluid 
25 conduits 80 and 82 are in communication with the space 
between the inner cylinder 70 and the outer cylinder 
72. As shown ana as discussed, the coil 7 6 and the 
inner cylinder 70- and the outer cylinder 72 form a 
helical conduit for flow of refrigerant from the inlet 
30 conduit 80 to the outlet conduit 82. A refrigerant, 
such as, for example, Freon, flows through the conduit 
80 and enters the space between the cylinder 70 and 
the cylinder 72. The refrigerant flows between adjacent 
convolutions of the coil 76. The refrigerant thus 
35 flows around the inner cylinder 70 in a helical path 

and flows outwardly from the space between the cylinders 
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70 and 72 , through the conduit 82. Thus, substantially 
-the entire surface of the -inner cylinder 70 is refriger- 
ated and excellent freezing action is provided to the* 
chamber 9 0 within the inner cylinder 70. 
5 As stated and as shown, the convolutions of the 

coil 76 between the inner cylinder 70 and the outer 
cylinder 72 form a limited area conduit for flow of 
refrigerant along and around the inner cylinder 70, 
as illustrated .by arrows 300 in FIGS, 1 and 2. There- 

10 fore, the volume of refrigerant' can be a minimum and 
a high degree of efficiency of operation occurs. 

Also, the convolutions of the coil 76 serve to 
absorb sudden changes iri temperature conditions, so 
that expansion and contraction occurs within the coil 

15 76, rather than in 'the inner cylinder 70. Thus, the 

diameter of the" inner cylinder 70 remains substantially 
constant, even though significant temperature changes 
may occur in the space "between the inner cylinder 70 
and the outer cylinder 72,- Therefore, the spacing 

20 of the augers 110 and 140 within the chamber 90, with 
respect to the inner surface cf the inner cylinder 
70, remains constant. The spacing between the augers 
110 and 140 and the * inner surface of the cylinder 70 
can be very minimal. Therefore, excellent mixing action 

25 occurs within the chamber 90 even though sudden temperature 
changes may occur in this space between the inner cylinder 
70 and the cylinder 72. 

When it is desired to clean the conduits 46 and 
the pump 38, and the freeze unit 50, the valve 34 is 

30 rotated ninety degrees. Then the pump 38 is operated 
for flow of cleaning solution from the container 41 
through the by-pass conduit 44, through the conduit 
46 and through the freeze unit 50. Thus, a cleaning 
operation can be performed readily and quickly and 

35 without removal of parts of the apparatus. 
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Thus, it is understood that the objects sbz forth 
above are accomplished by the apparatus of this invention. 

Although the preferred embodiment of the appara- 
tus of this invention has been described, it will be 
5 understood that within the purview of this invention 
various changes may be made in the. form, details, pro- 
portion and arrangement of parts, the combination 
thereof, and the mode of operation, which generally 
stated consist in an apparatus for producing frozen 
10 confection foods within the scope of the appended claims. 
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The invention having thus been describee, the 
following is claimed. 

1 . In apparatus for producing frozen confection 
food products which are produced from food material 
and an edible gaseous material comprising: a freeze 
unit including an inner cylindrical wail, the inner 
5 cylindrical wall forming a cylindrical freeze chamber , 
an outer cylindrical wall, the outer cylindrical wall 
encompassing the inner cylindrical wall and coaxial 
therewith and spaced therefrom, a, helical coil having 
spaced-apart convolutions closely encompassing the 

10 inner cylindrical wall and extending along the inner 

cylindrical wall, the helical coil being closely encom- 
passed by the outer cylindrical wall, the inner cylindrical 
wall and the outer cylindrical wall and the helical 
coil thus forming a helical conduit along the cylindrical 

15 walls, inlet means in communication with the helical 
conduit for introducing a refrigerant fluid into the 

■ 

helical conduit, outlet means in communication with 
the helical conduit and spaced from the inlet means 
for flow of refrigerant fluid from the helical conduit, 

20 introduction means for introducing an edible gaseous.* 
material into the freeze chamber formed by the inner 
cylindrical wall, introduction means for introducing 
fiowable food material into the freeze chamber formed 
by the inner cylindrical wail, wherein the edible gaseous 

25 material and the food material are mixed, as the materials 
enter the freeze chamber formed by the inher cylindrical 
wall, rotatable mixer means within the chamber for 
mixing the food material and the .gaseous material within 
the freeze chamber, and outlet means in communication 

30 with the freeze chamber for flow of the mixed food 
material and gaseous material as a frozen confection 
food product from the freeze chamber. 
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2. The apparatus cf Claim 1 which includes means 
forming an entrance chamber in comnur.icaticn with the 
freeze chamber/ first fluid condui" means in communi- 
cation with the entrance chamber for flow of edible 

5 caseous material into the entrance chamber , the first 
fluid conduit means including a gas flew control wall 
element having opposed first and second surfaces and 
provided with a plurality cf orifices through which 
the gaseous material flows from the first surface to 

10 the second surface and into the entrance chamber, second 
fluid conduit means in communication with the entrance 
chamber for directing food material into contact with 
the second surface of the wail element for mixing gaseous 
material with food material, as the gaseous material 

15 flows in a plurality of streams from the* second surface 
of the control wall element and into the food material, 

a * 

3. • The apparatus of Claim 1 which includes means 
forminc an entrance chamber in communication with the ■ 
freeze chamber, first fluid conduit means in communi- 
cation with the entrance chamber for flow of edible. 

5 gaseous material into the entrance chamber , the first 
fluid conduit means including a nozzle element in the 
entrance chamber and having a plurality of orifices 
therethrough for directing streams of gaseous material 
into the entrance chamber, second fluid conduit means 

TO in communication with the entrance chamber for directing 
flow of food material in contact with the' nozzle element, 
whereby the gaseous material flows from the orifices 
of the nozzle element and into the food material as 
the food material flows in contact with the nozzle 

15 element. 
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4. The. apparatus of Claim 1 in which the rot at able 
mixer means includes a helical auger rotatable about 

the central axis of the inner cylindrical wall, and 
an offset auger having a portion at the 'axis of rota- 
5 ting the helical auger and a portion which is linear 
and which is spaced from the central axis of the inner 
cylindrical wall.* 

5. The apparatus of Claim 1 in which the rota- 
table mixer means includes a helical auger rotatable 
about the central axis thereof and an offset auger 
having a portion which is linear and which is spaced 

5 from the central axis of the helical auger , the rotatable 
mixer means also including a curved surface blade 
impeller element coaxial with the helical auger. 

6. The apparatus of Claim 1 which includes a 
fixed stem positioned within the cylindrical freeze 
chamber and extending along a substantial portion thereof* 
and spaced from the central axis of the cylindrical 

5 freeze c h a m ber , the mixer 'means including auger means 
rotatable about the fixed stem. 
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7. The apparatus cf Claim 1 in which the cylin- 
drical walls ars closed by a first end closure portion 
and a second end closure portion, and in which the 
rctatable mixer means includes a rotatable drive shaft 
5 which extends through the first end closure portion 
cf the cylindrical walls and in which at least a part 
of the drive shaft is within the chamber formed by 
the inner cylindrical wall, a secondary shaft supported 
by the second end closure portion of the cylindrical 

10 walls and having at least a part thereof within the 
chamber p the mixer means including a helical auger 
rotatable about the central axis of the inner cylindrical 
wall, an offset auger, the offset auger having a rela- 
tively straight portion spaced from the axis of rotation 

15 of the helical auger, means attaching the helical auger 
and the offset auger to the drive shaft for rotation 
therewith, the offset auger having a -linear portion 
spaced from the axis of rotation of the drive shaft, • 
and support means supported by the secondary shaft 

20 and joined to the helical auger and to the offset auger. 



* 
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8. The apparatus of Claim 1 in which the cylin- 
drical, vails have a first end closure portion and a 
second end closure portion, a rotatable drive shaft 
supported by the first end closure portion, means 
5 attaching the rotatable mixer means to the rctatable 

drive shaft for rotation of the mixer means with rotation 
of the drive shaft, a secondary shaft supported by 
the second end- closure portion of the cylindrical- walls , 
the mixer means including a helical auger and a substan- 

10 tially straight auger, the mixer means also including 
a curved surface blade impeller element supported by 
the -secondary shaft , the helical auger and the straight 
auger being attached to the curved surface blade impeller 
element for simultaneous rotation of the helical auger 

15 and the straight auger and the curved .surface blade 
impeller element. 
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9. The apparatus of Claim 1 in which the cylin- 
' drical wails have a first end closure portion and a 

second end closure portion, and in which the rotatabie 
mixer means includes a rotatable drive shaft supported 
5 by the first end closure portion cf -he cylindrical 
walls and in which at least a part cf the drive shaft 
is within the chamber, a helical auger, an offset auger, 
means attaching the helical auger and the offset auger 
to the drive shaft for rotation therewith, a secondary 
10 shaft supported by the second end closure portion cf 

the cylindrical walls and having at least a part thereof 
within The chamber, a curved surface blade mixer element 
supported .by the secondary shaft, the helical auger 
and the offset auger being attached to the curved surface 
15 blade mixer element for simultaneous rotation of the 

helical auger and the offset auger and the curved surface 
blade mixer element, a stationary stem supported by 
' the secondary shaft and extending into the chamber, 
the helical auger and the offset auger rotating about 
20 the stationary stem. 

10. The apparatus of Claim 1 in which the cylindri- 
cal walls are closed by end closure means, the mixer _ 
means including bladed impeller means, support means 
carried by the end closure means for supporting the 

5 rota-able mixer means, the end closure means including 
said introduction means, a splash plate positioned 
adjacent the end closure means and engageable by the 
edible gaseous material and the flowabie food material 
after the material enters the chamber through the' intro- 
10 duct ion means r whereby mixing action occurs between 
the food material and the gaseous material as the food 
material and gaseous material engage the splash plate. 
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1 1 . The apparatus of Claim 1 in which the cylindrical 
walls are closed by a first end closure wall and a 
second end closure wall, support means carried by the 
end closure walls for supporting the ro ratable mixer 
5 means, the first end closure means including said 

introduction means, the support: means including a rota- 
table splash plate positioned adjacent the first end 
closure wall and engageable by the edible gaseous material 
and the flowable food material after the material enters 
10 the chamber through the introduction means, the splash 
plate being provided with a plurality of openings there- 
through, whereby the splash plate forces mixing action 
between the food material and the gaseous material* 

12, The apparatus of Claim 1 in which the cylindri- 
cal walls axe closed by a first end closure wall and 
a second end closure wall, the first end closure wall 
including the introduction means r the introduction 
5 means including means forming an entrance chamber in 
communication with the freeze chamber, the introduction 
means including nozzle means within the entrance chamber 
through which the gaseous material flows into the 
entrance chamber, the introduction means including 

10 means directing flow of food material adjacent the 
nozzle means, the nozzle means being provided with 
a plurality of orifices from which the gaseous material 
flows in streams into the food material for mixing 
the gaseous material and the food material as the food 

15 material flows adjacent the nozzle means. 
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13. The apparatus of Claim l which includes sensing 
. means for sensing conditions of the mixed food material 

and caseous material within the freeze chamber for 
control of the introduction means and for control of 
5 the ro-atable mixer means in accordance with the con- 
ditions of the mixed food material and gaseous material 
within the freeze chamber. 

14. The apparatus of Claim 1 which includes electric* 
motor means, means connecting the electric motor means 

to the rotatable mixer means for rotation of the mixer 
means, electric current sensing switch means connected 
5 to the electric motor means for energization and de- 
energization of the electric motor means in accordance 
with the magnitude of current flow to the electric 
motor means, whereby the electric motor means is energized 
in accordance with the consistency of the mixed food 
10 material and the gaseous material within the. freeze 
chamber. 





" 
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15. The apparatus of Claim 1 in which the intro- 
duction means for introducing flowabie food material 
into the freeze chamber includes pump means f electric 
motor means, means connecting the electric motor means 

5 to the pump means fcr operation of the pump means, 
and in which the introduction means for introducing 
gaseous material into the freeze chamber includes electri- 
cally operable fluid valve means, electric conductor 
means connected to the electric motor means and to 

10 the electrically operable valve means for energiration 
of the electric motor means and the electrically operable 
valve, means, the electric conductor means including 
pump pressure sensing means which senses the pressure 
applied by the pump means, whereby the electric motor 

15 means and the electrically operable valve means are * 

deenergized when the pump pressure is of a predetermined 
value and whereby the electric motor means and the 
electrically operable valve means are energized when 
the pump pressure is . of a predetermined value. 

16. The apparatus of Claim 1 in which the intro- 
duction means for introducing flowabie food material 
into the freeze chamber includes pump means , electric 
motor means r means connecting the electric motor means 

s to the pump means for operation of the pump means, 
electric conductor means connected to the electric 
motor means for energization of the electric motor 
means, the electric conductor means including pump 

■ 

pressure sensing means, whereby rhe electric motor 
10 means is deenergized when the pump pressure is of a 
predetermined value and whereby the electric motor 
means is energized when the pump pressure is of a 
predetermined valve. 
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17. The apparatus of Claim 1 which includes valve 
means, a source of f lovable food material and a source 
of cleaning material, means connecting the source of 
cleaning material and -he -source of flowable food material 

5 to -he valve means, means connecting the valve means 

to the freeze chamber, whereby the valve means is operated 
for flow of food ma-erial to the freeze chamber and 
the valve means is operated for flow of cleaning ma-erial 
to the freeze chamber. 

18. The apparatus of Claim 1 which includes an 

end closure wall closing rhe cylindrical walls, a rotatable 
drive shaft extending through the end closure wall 
and into the freeze chamber, means attaching the rotatable 
5 mixer means to the rotatable drive shaft for rotation 
of the rotatable mixer means, a collar encompassing 
the drive shaft within the freeze chamber, a seal member 
encompassing .the drive shaft, the seai member having 
a rigid anti-friction portion and an elastomeric* portion, 

10 the elastomeric portion cf the seal member being attached 
to the end closure wall, the rigid portion of the seal 
member being in engagement with the collar which encom- 
passes the drive shaft, means attached to the end closure 
wall and to the drive shaft and positioning the collar 

15 against the rigid portion of the seal member, whereby 
the drive shaft is sealed against flow of fluid from 
the freeze chamber. 
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19. In apparatus fcr producing frozen confection 
food products f rem food material and caseous material, 
comprising; an inner cylinder, the inner cylinder 
forming a freeze chamber, an outer cylinder encompassing 
5 the inner cylinder and coaxial therewith and spaced 
therefrom, wherein a space if formed between the inner 
cylinder and the outer cylinder, a helical coil posi- 
tioned in the space between the inner cylinder and 
the outer cylinder, the helical coil having spaced- 

10 apart convolutions encompassing the inner cylinder 

and encompassed by the outer cylinder, the inner cylinder 
and the outer cylinder and the helical coil thus forming 
a helical conduit in the space between the inner cylinder 
and the outer cylinder, a first fluid conductor in 

15 communication with the helical conduit r a second fluid 
conductor in communication with the helical conduit 
and spaced from the first fluid conduit, the first 
fluid conductor conducting' refrigerant fluid into the 
helical conduit for flow of refrigerant between the * 

20 convolutions of the -helical coil and around the inner 
cylinder and along the inner cylinder, the second fluid 
conductor conducting refrigerant fluid- from the helical 
conduit, the inner cylinder having an entrance portion 
and an exit portion, means for transmission of gaseous 

25 material and food material into the inner cylinder 
through the entrance portion and through rhe inner 
cylinder to the exit portion as the gaseous material 
: and food material are refrigerated by the refrigerant 
fluid flowing between the inner cylinder and the outer 

30 cylinder. 
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20. In apparatus for producing frozen confection 
food produces froa food material and caseous material, 
comprising: an inner cylinder, -he inner cylinder 

* 

forming a freeze chamber, ar. outer cylinder encompassing s 
5 the inner cylinder and coaxial therewith and spaced 
therefrom, wherein a space is formed between the inner 
cylinder and the outer cylinder, a helical wall positioned 
in -he space between the inner cylinder and the outer 
cylinder and in engagement with the inner cylinder 

10 and the cuter cylinder/ the helical wall having spaced- 
apart convolutions encompassing the inner cylinder 
and encompassed by the outer cylinder, the inner cylinder 
and the outer cylinder and the helical wall thus forming 
a helical conduit in the space between the inner cylinder 

15 and the outer cylinder, a first fluid conductor in 

communication with the helical conduit, a second fluid 
conductor in communication with the helical conduit 
and spaced front the first fluid conductor, the first 
• fluid conductor conducting refrigerant fluid into the 

20 helical conduit for flow of refrigerant fluid between 
the convolutions of the helical wall, the second fluid 
conductor conducting refrigerant fluid from the helical 
conduit, 

means for introducing gaseous material and food 
25 material into the freeze chamber formed by the inner 

cylinder, and mixer means, for mixing the gaseous material 
and the focd material within the freeze chamber, 

21. The apparatus of Claim 20 'in which the mixer 
means comprises a stationary elongate stem which has 

a substantial length within the inner cylinder, and a 
plurality of augers which rotate about the stationary 
5 elongate stem. 
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22. - In apparatus for producing a frozen confection 
food product produced from a food ingredient and a 
gas r comprising: 

a housing, means for introduing a food ingredi- 
5 ent into the housing, means for introducing a gas into 
the housing, mixer means for mixing the food ingredient 
and the gas within the housing, the- mixer means including 
a rotatable helical auger and a substantially straight 
auger , the mixer means also including a fixed stem 

10 within the housing about which the helical auger and 
the straight auger rotate, means for conducting refrig- 
eration material in engagement with the housing for 
refrigeration of the contents of the housing, and conduit 
means for conducting a mixture of food ingredient and 

1 5 gas from the housing. 
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23. In apparatus for producing a frozen confection 
food product produced from a food ingredient and caseous 
material, comprising: 

an inner housing, an outer housing, the outer 
5 housing enclosing the inner housing and spaced therefrom, 
rrieans for introducing a food ingredient into the inner 
housing, means for introducing a gaseous material into 
the inner housing, mixer means for mixing the food 
ingredient and the gaseous material within the inner 

10 housing, the mixer means including a rotatable helical 
auger and an of fse-t : auger , the helical auger rotating 
about the central axis thereof, the offset auger having 
a part at the central axis of the helical auger and 
an elongate part spaced from the central axis of the 

15 helical coil, the elongate part being movable laterally 
in a circular path about the central- axis, of the helical 
'coil, the mixer means also including a rotatable bladed 
impeller, the mixer means also including a fixed stem 
positioned within the inner housing, the augers moving 

20 about the fixed stem, means for introducing a refrigerant 
into the space between the pinner housing and the outer 
* housing for refrigeration of the inner housing/ and 
means between the inner housing and the outer housing 
for directing the refrigerant to flow in a helical 

25 path between the inner housing and the outer housing. 
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24. In apparatus for producing a frozen confection 
'food product produced from a food ingredient and a 

gas comprising: 

an inner housing, an outer housing, the outer 
5 housing enclosing the inner housing and spaced therefrom/ 
means for introducing a food ingredient into the inner 
housing , means for introducing a gas into the inner 
housing, mixer means for mixing the food ingredient 
and the gas within the inner housing to form a mixture r 

10 the mixer means including a rotatable helical auger * 

and a rotatable bladed impeller, means' for introducing C 
a refrigerant into the space between the inner housing 
and the outer housing, and conduit means encompassing 
the inner housing for conducting the refrigerant in 

15 a helical path around the inner housing for refrigeration 
of the inner housing, 

25. The apparatus of Claim 24 which includes 
means forming a passage for flow of the mixture from 
the inner housing, the rotatable bladed impeller being 
adjacent the passage and operable to sever portions 

5 of the mixture as 'the portions flow into the passage 
for metering quantities of the mixture which flow into 
the passage. 

( 

26. The apparatus of Claim 24 which includes 
a rotary drive shaft having a part within the inner 
housing and a part outside the inner housing, means 
connecting the helical auger and the bladed impeller 

5 to the drive shaft for rotation thereof by the drive 
shart, and sealing means carried by the drive shaft 
and by the housing for sealing against flow of fluid 
from the inner housing to the shaft, the sealing means 
including rigid means and elastomeric means encompassing 
10 the drive shaft, the rigid means and the elastomeric 
means being relatively axially movable. 
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27. The apparatus of Claim 24 in which the inner 
housing includes an elongate cylindrical wail forming 
a cylindrical chamber therein, the helical auger being 

. rotatable about the central axis of the chamber, the 
5 mixer means including a straight auger which is movable 
laterally in a circular path about the central axis 
of the chamber, the mixer means also including a fixed 
stem about which the helical auger and the straight 
auger are movable. 

28. The apparatus of Claim 24 in which the inner 
housing includes an elongate cylindrical wall forming 
a cylindrical chamber therein, the chamber having an 
inlet portion and an outlet portion, the bladed impeller 

5 being positioned adjacent the outlet portion of the 
chamber and operable to force portions of the mixture 
-from the outlet portion of the chamber toward the inlet 
portion of the chamber to increase the mixing of the 
mixture, the helical auger being rotatable about the 
TO central axis of the chamber between the inlet portion 
and the outlet portion thereof, and the mixer means 
including a fixed elongate stem positioned within the 
chamber and extending along a path spaced from the 
central axis of the chamber. 
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